You should be aware of the photoelectric effect. When light is allowed to impinge on certain of the alkali metals, the energy is sufficient to liberate electrons from the higher energy levels. These electrons can be caused to flow through a conducting wire to an ammeter where the rate of flow of charge can be measured. This is also proportional to the amount of light absorbed. Thus the measured amperage is proportional to the solution concentration.
To use this concept analytically, we must first measure the light absorbed as it passes through coloured solutions of known concentration of the species we wish to test. We can plot this concentration-absorbance data on a graph and derive a slope. This slope can be used as a standard. We then measure the absorbance of an unknown solution, locate this value on the slope and determine the concentration from this.
You will use a piece of apparatus called a Spectronic-20. This instrument allows for the selection of a specific wave length of light (monochromatic) rather than using all the wave lengths found in white light. This wave length tends to give the best results with the coloured solution used. It also uses a procedure while allows you to eliminate the effects of other added chemicals and the solvent so that all you will be measuring is the concentration of the unknown species as shown by the specific colour complex it forms. This is why you will use a blank which contains the same solvent and all the chemicals except the particular species you are measuring. Make sure there is no air in the tip of the buret and that it reads 0.00 mL. Use an eye dropper, if need be, to make the volume 0.00 mL initially. 4. Obtain a second 50 mL buret. Clean it and rinse with distilled water. 5. Fill the second buret with distilled water. Make sure that there is no air in the tip of the buret and that the volume reads 0.00 mL. Use an eye dropper to ensure that the volume is 0.00 mL initially. 6. Run 20.00 mL of distilled water into the test tube labeled 0.000 ppp. 7. Run 2.00 mL of Fe 3+ (aq) and 18.00 mL of distilled water into the test tube labeled 0.200 ppm. 8. In a similar fashion, prepare the rest fo the set of six standard solutions. You will have to refill the buret as required. 9. Obtain an unknown from stores. It will contain 20.00 mL. All test tubes should contain 20.00 mL. If the heights of the liquid in the test tubes appears to vary, ignore it. This is due to slight differences in the sizes of the test tubes. 10. Add 10 drops 6.0 mol/L HNO 3 (aq) and 40 drops of 2.0 mol/L KSCN (aq) to each test tube. Tap each tube to aid mixing. Do not stir or shake the tubes. Allow to stand for ten to fifteen minutes. You should have a set of seven test tubes at this time each with varying concentrations of the Fe 3+ solution and drops of HNO 3 and KSCN. 11. Obtain seven cuvettes from stores. They should be clean. However, if there are slight water spots, clean them with the wipes provided. Don't use regular paper towels as they will scratch the cuvette and distort your results. 12. Arrange in order the seven cuvettes and fill each to within one centimeter of the top with your set of standards and unknown. 13. Use the Spectronic-20 to compare the concentrations in the cuvettes. The general operating instructions are included in this handout. 14. Record the percentage transmittance and the absorbance of each cuvette in a neat data table (prepare before class!). 15. Percent transmittance is recorded to one decimal place. Absorbance is recorded to three decimal places.
